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DV D FULWLFDO PLOHVWRQH RQ WKH SURMHFW VFKHGXOH 7KH 3+$ LPSOHPHQWDWLRQ SURMHFW EXOOHWLQ LV D NH\ GRFXPHQW
SDLQVWDNLQJO\GHYHORSHGE\WKH+6(	3URFHVVGLVFLSOLQHV$IXQGDPHQWDOSXUSRVHRI+$=23DQGRWKHUIRUPDOVDIHW\
UHYLHZVLV+D]DUG,GHQWLILFDWLRQ,ISRVVLEOHDQGZDUUDQWHGE\WKHDYDLODEOHLQIRUPDWLRQKD]DUGHYDOXDWLRQLVDOVRDQ






















H[HFXWHG WKH VDIHJXDUGLQJ UHVXOW LV D VRPHZKDW OLQHDU VFKHPH ZKLFK GRHV QRW LQKHUHQWO\ FRQWURO WR WKH VDIHW\
FRQVWUDLQWV2QHUHVXOWLVWKDWHDFKJURXSORRNLQJDIWHUDVDIHW\IXQFWLRQGRHVQRWDOZD\VNQRZWKHLQWHUDFWLRQZLWK
RWKHUVDIHW\IXQFWLRQVVHHSURFHVVLQFLGHQWH[DPSOHEHORZ
1.2. Process safety design example – Ethylene Oxide 


















UHOHDVHG WRDWPRVSKHUH3ODQWRSHUDWLRQVDQGPDLQWHQDQFHSHUVRQQHODUHDFXWHO\DZDUHRI WKH LVVXHVZLWKHWK\OHQH
R[LGHDQGDUHWUDLQHGWRWDNHDGHTXDWHSUHFDXWLRQVZKHQGHDOLQJZLWKWKHSURGXFW

1.3. Process Safety Incident 
'XULQJDQRUPDOUHDFWLRQF\FOHLQYROYLQJWKHDXWRFODYHLQ)LJPHFKDQLFDOPDLQWHQDQFHSHUVRQQHOQRWLFHGWKDW
WKHWULSYDOYH;9ZDVOHDNLQJVOLJKWO\DURXQGWKHERG\VWHPSDFNLQJ8QGHUVWDQGLQJWKHFRQVHTXHQFHVRI(2UHOHDVH



















7KLV LQFLGHQW KDSSHQHG QHDUO\ WZHQW\ \HDUV DJR DQG WKH DXWKRUV DUH QRZ VWDUWLQJ WR UHIOHFW RQ KRZ V\VWHP
HQJLQHHULQJPD\KDYHYLHZHGWKLVLQFLGHQW2QHREYLRXVV\VWHPVWKHRUHWLFOHVVRQLVWKDWKD]DUGVDUHQRWWKHUHVXOWRI
D OLQHDU FKDLQ RI HYHQWV 7KHUH DUHPDQ\ GLIIHUHQW ULVNV DVVRFLDWHGZLWK WKH FRQWURO RI (2 VRPH FRPSHWLQJ IRU






















KDYH RQO\ OLPLWHG XQGHUVWDQGLQJ RI WKH LQWHQW EHKLQG WKHP $OO WKHVH SUREOHPV DUH IXUWKHU H[DFHUEDWHG E\ WKH
LQFUHDVLQJO\VWULQJHQWFRQVWUDLQWVRQSURMHFWVFKHGXOHVDQGPDQSRZHU








LQFHQWLYH WR UHDOO\HYDOXDWH WKHLUZRUVWFDVH VFHQDULRVFDUHIXOO\7KHVHFRQG UHIOHFWVDQ LQWULQVLFZHDNQHVVRI ULVN
PDWULFHV ± WKH\ SHUIRUP SRRUO\ DW WKH FRUQHUV WKDW UHIOHFW IUHTXHQWEXWWULYLDO DQG FDWDVWURSKLFEXWUDUH 0RUH
TXDQWLWDWLYH WHFKQLTXHV ± W\SLFDOO\ XVHG PXFK PRUH H[WHQVLYHO\ DQG DV D UXOH XQGHUVWRRG EHWWHU E\ ODUJHU




2.3. The countervailing effect of engineering sophistication 
:KLOHLWPLJKWVHHPIURPWKHSUHYLRXVSDUDJUDSKWKDWWKHPRVWVRSKLVWLFDWHG23&2VPD\EHWKHEHVWFXVWRPHUV












WKH PRUH FRPSOH[ ZRUOG RI V\VWHPV WKHRUHWLF DQDO\VLV DQG SDUWLFXODUO\ WRZDUGV WKH XQGHUVWDQGLQJ WKDW KLJK
VRIWZDUHV\VWHPUHOLDELOLW\LVQHLWKHUQHFHVVDU\QRUVXIILFLHQWIRUVDIHW\WKRXJKLQWKHK\GURFDUERQSURFHVVLQJZRUOG
KLJKUHOLDELOLW\ZLOOOLNHO\FRQWLQXHWREHYLHZHGDVHVVHQWLDOIRUVRPHWLPH
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4.1. Reliability concepts are not going away soon – or easily 
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E\ WKH SDFH RI RUJDQL]DWLRQDO FKDQJH UDWKHU WKDQ WHFKQRORJLFDO SRVVLELOLW\ 7KH DXWKRUV EHOLHYH WKDW WKH NLQG RI
VWDWLVWLFDOWHFKQLTXHVXVHGLQSURFHVVVDIHW\GRUHSUHVHQWDVLJQLILFDQWDGYDQFHRQRSLQLRQDVDJXLGHWRPDQDJLQJULVN
:LWKWLPHDQGSDWLHQFHZHEHOLHYHWKDWZHFDQLQVHUWPRUHULJRURXVDQGDOOHQFRPSDVVLQJWHFKQRORJLHVVXFKDVWKH
V\VWHPVWKHRUHWLFIUDPHZRUN)XUWKHUPRUHWKHVHPRUHULJRURXVWHFKQLTXHVVKRXOGSURYLGHDPXFKPRUHVWUXFWXUHG
PHDQVIRUWKH23&2VWRRSHUDWHWKHLUIDFLOLWLHVZLWKLQWKHRSHUDWLQJFRQVWUDLQWVLGHQWLILHGLQWKHGHVLJQ
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